Background: Rheumatic heart disease (RHD) is the commonest acquired heart disease in children worldwide but in Uganda, data is scarce regarding its morbidity and mortality. The disease has a progressive course and patients usually require valve repair/replacement in the future.
phylactic penicillin against recurrent rheumatic fever is paramount in preventing progression from early to severe RHD. 2, 3 There are very few published studies4,5 regarding valvular dysfunction in children with RHD in the Sub-Saharan region of Africa which has the world's highest prevalence of RHD (15-20 per 1000 people). 6 Most of the publications 7-12 so far have been from adults studies that also included a small proportion of children. These studies have shown mitral regurgitation (MR) as the commonest valvular dysfunction with a prevalence of 56-96%, mitral stenosis (MS) occurring in 20-50%, aortic regurgitation (AR) in 19-41%, aortic stenosis (AS) in 1-9%, tricuspid regurgitation (TR) in 21-40%, with majority of the patients having mixed valvular dysfunction. These studies have also shown that rheumatic mitral valve disease is related to age with patients below 20 years having a predominance of MR, those 20-40 years having a predominance of MS, while those above 40 years having a fair mix of MR and MS.
There was no school screening program for rheumatic heart disease/rheumatic fever in place during the study period; however, a survey done between August and November 2010 in primary school children (5 to 16 years of age) in Kampala district by Beaton A. et al4 found 72 out of 4,869 to have RHD resulting in a prevalence rate of 14.8 cases per 1000 children (95% confidence interval, 7.3-22.3). Most of these cases (97.8%) had mitral valve disease only.
This study aimed at:
Describing frequency of echocardiographic valvular dysfunction in children with RHD Exploring the relationship between the severity of valvular dysfunction by the age and sex of the children with RHD.
Methodology:
This was a retrospective descriptive study done at the Uganda Heart Institute located in Mulago Hospital Complex, which is the National referral hospital of Uganda. Our institute being a super-specialized centre, almost all the patients seen are referred from lower health units. The hospital does not have an active heart valve surgery programme and balloon mitral valvotomy procedures are not routinely done. These procedurs are occasionally done with visiting foreign missions.
All echocardiography reports of children 15 years and below with a diagnosis of RHD done from January 2007 to December 2011 were retrieved from the computer records.
Information obtained included age, gender, indications for referral, and echocardiographic findings. The addresses of the patients were not routinely included in the available records.
Children were recruited only once in the 5 years of the study period and we considered the initial echocardiography report for cases screened more than once. Patients who had received heart valve surgery at the initial visit were excluded.
Trans-thoracic echocardiographies were done by 2 paediatric cardiologists using Hp Sonos 4500 and Sonos 5500 ultrasound machines, and the diagnosis and interpretation of valvular dysfunction was based on the ACC/AHA 200613 Guidelines for the management of patients with valvular heart disease and the American society of echocardiography report.14 The following aspects of the guidelines were used for grading valvular dysfunction severity: For mitral and tricuspid regurgitation we used regurgitant jet area, regurgitant fraction, and corresponding heart chamber size. For aortic and pulmonary regurgitation we used regurgitant jet area, regurgitant flow deceleration slope, and corresponding heart chamber size. For mitral, aortic and tricuspid valve stenosis we used valve orifice area by planimetry, forward flow mean pressure gradient and pre-stenotic heart chamber size.
Data was summarized in frequency tables and pie charts. Relationships between continuous and categorical variables were assessed using Student's T-test and Chi-Square test consecutively, except where otherwise indicated.
Permission to carry out the research and waiver of consent to review the records of patients were obtained from the relevant research and ethics committees.
Results:
There were 3,503 abnormal echo reports of children 15 years and below that were reviewed: 2,677 of these had congenital heart diseases while 826 had acquired heart diseases. Of all those with acquired heart diseases, 376 (45.5%) had RHD, 22.4% had dilated cardiomyopathy, 8.8% had pericarditis, 7.9% had Cor pulmonale, 7.1% had endomyocardial fibrosis, 1.9% had hypertensive heart disease, 1.3% had heart tumors, 0.4% had infective endocarditis, and 4.6% had cardiomegaly with hyperdynamic heart state (commonly in patients with sickle cell disease).
Of the children with RHD, 216 (57.4%) were females. The mean age (±SD) of the children with RHD was 11.0±2.7 years (Range 4 to 15 years).
Out of the 376 cases, 269 (71.5%) had the reasons for referral indicated on the echocardiography reports. Of these cases with indications, 44.2% were due to suspected RHD, 27.9% due to features of CCF, 17.5% due to heart murmur, 3.0% due to palpitations, 2.6% due to suspected infective endocarditis, 2.6% due to cardiomegaly on CXR, while rare indications like arrhythmias, syncope, and chest pain accounted for the remaining 2.2%.
Prevalence and severity of valvular dysfunction
All except one of the 376 cases studied had mitral valve disease (MR or MS). Table 1a shows that out of the 376 children studied, MR was the commonest lesion seen in 98.9% of all cases studied and it accounted for 36.8% of the total valvular lesions, while TS was the least common valvular lesion found in 0.3% of all the cases and 0.1% of the total valvular lesion. Majority of patients had more than one valvular lesions and this is depicted by the total of the percentage of valvular lesions being 269%; implying that each patient had an average of about 2.69 valve lesions.
Mitral regurgitation was the most prevalent severe valvular lesion found in 73.1% of all cases and there was Of all the cases studied, 301 (80%) had severe dysfunction of at least one of the heart valves, majority of whom had severe MR. of the children (37 out of 40) children with MS had concomitant MR; all the 5 children with AS had AR and MR; and the single child with TS also had TR, MR and AR. Figure 2 shows that 21 children had severe MR with severe AR, 29 had severe MR with severe TR, and 2 had severe AR with severe TR, while 2 children had a com- 
Left ventricular systolic dysfunction
Left ventricular (LV) systolic dysfunction (LV fractional shortening<25% using M mode measurements at mitral valve tip in parasternal long axis) was found in 19 cases, all with mitral valve disease (68.4% of them with severe MR).
Pulmonary artery hypertension
Pulmonary hypertension (measured indirectly by TR Pressure gradient>30mmHg in absence of right ventricular outflow tract obstruction) was found in 291 (77.4%) of the 376 children studied.
Discussion:
There is general scarcity of published data related to childhood RHD in the African countries that are most affected by the disease. This study aimed to describe frequency of rheumatic valvular dysfunction and to explore the relationship between the severity of valvular dysfunction by the age and sex of the children with RHD
Prevalence of valvular dysfunction
All except one of the 376 cases studied had mitral valve disease (372 had MR while 3 had MS). This finding is similar to what was also reported in Nigeria7 and Pakistan8 in which 97-100% of all patients with RHD had mitral valve disease. The high prevalence of MR in this study of 98.6% is also comparable to 80-98% reported in some of the previous studies done in Kenya5, Khartoum15 and most recently in a school survey in Uganda4. Apart from the Ugandan study that included only children less than 16 yrs, the other studies included all age groups from 5 to 90 years. In a South African RHD registry9 of patients 15 years and above, MR was found to be the predominant valve lesion implying that this pattern is carried on into adulthood. Mitral regurgitation has, however, also been reported to occur in as low as 37% of cases of RHD in an isolated large retrospective study done in India16 of children up to 18 years.
Previous studies7, 8, 10,11,15,16 have reported AR to occur in 20-41% of RHD cases which is lower than what was found in the current study of 51%. We could not find a clear explanation for this disparity but again the fact that majority of our study population had severe valve dysfunction cannot be ignored.
The prevalence of MS in the current study of 11% is lower than the 20-50% from previous studies. [7] [8] [9] [10] [11] [12] 16 This is most likely due to the fact these previous studies had a significantly higher proportion of adults in whom rheumatic MS has been found to be more prevalent.
The prevalence of TR of 87% in the current study is much higher than the 22-48% found previously.7, 8, 10, 16 Majority of the TR was functional TR resulting from pulmonary hypertension (PHT) which is a known complication of severe valvular heart disease.17, 18
The high prevalence of severe valvular disease (80%) and PHT (77.4%) in this study lends support to this argument.
Majority of the children had mixed valve lesion involving various combinations of MR, TR, AR and MS just like in previous studies. 7, 8, [10] [11] [12] 15 
Severity of valvular dysfunction
Although all cases of RHD were found to be mild and asymptomatic in a survey of school children in Uganda by Beaton et al4, majority (n=301, 80%) of the children in our study presented with at least one severe valvular lesion, and MR was the most prevalent of these (275 out of 301). The results of this study could suggest that once children with RHD are symptomatic of severe valvular disease they stop attending school. Our institution is a national referral Centre and children could have presented late either because of delayed disease identification and/or barriers to referral of cases. All this re-emphasizes the need for effective and accurate ways to detect children with early RHD when secondary prophylaxis may be of greatest benefit.2,3
Majority of the children with MS had concomitant MR of any degree but out of the 22 children with severe MS, only 4 had severe MR (OR=0.13, CI=0.03-0.58).
Although the number of cases was small, it was found that children with severe MS were unlikely to have severe MR, a finding that has also been reported earlier. 16 Of the 22 children with severe MS in this study, 8 had concomitant moderate-severe MR rendering catheter based balloon mitral valvulotomy out of the treatment options.
All the children with severe TR in this study had other concomitant severe valvular lesions (either MR, MS or AR) and additionally the severity of TR was significantly related to that pulmonary hypertension (p<0.001). All these support the notion that tricuspid regurgitation is usually secondary to the pulmonary hypertension that complicates RHD17, 18 as explained earlier.
Sex and age versus valvular severity
Female were less likely to have severe AR, OR=0.32 (95%CI=0.13-0.78) but the small number of children with severe AR in this study limits the importance of this finding. A study done in Turkey19 showed that males were more likely to have severe AR, but another study in Pakistan8 showed the reverse with AR being more frequent in females.
Children with MS were significantly older than those without MS in this study (mean age 12.7.0±2.0 Vs 10.7±2.7 years, P<0.001). Similarly, studies9,12,16 that have looked at all age groups with RHD have also found MS to be more prevalent above 10 years of age.
Conclusions:
Mitral valve dysfunction was the most prevalent valvular lesion and majority of the children studied had mixed valve lesions.
Majority of the cases had already progressed to severe valvular dysfunction at the time of their first presentations at the institute.
Children with MS were significantly older than those without MS and severe AR was found to be less prevalent among females.
Recommendations:
There is need to study the reasons for late presentation of children with RHD to our national referral centre.
There is a need to re-study the association of severe AR and gender among children with AR as the predominant lesion of the RHD.
Limitations:
This was a cross sectional survey of children referred to a tertiary hospital in Uganda. This being hospital data, the results may not reflect the true prevalence of the valve lesions in the community. A number of factors could have influenced the profile of children reaching the hospital leading to bias.
The echocardiography images were not reviewed in this study and so the accuracy of assessment of valve dysfunction could not be assessed.
Valvular pathology except valve area by planimetry was not captured from the patient records.
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